Opposite effect of JAK2 on insulin-dependent activation of mitogen-activated protein kinases and Akt in muscle cells: possible target to ameliorate insulin resistance.
Many cytokines increase their receptor affinity for Janus kinases (JAKs). Activated JAK binds to signal transducers and activators of transcription, insulin receptor substrates (IRSs), and Shc. Intriguingly, insulin acting through its own receptor kinase also activates JAK2. However, the impact of such activation on insulin action remains unknown. To determine the contribution of JAK2 to insulin signaling, we transfected L6 myotubes with siRNA against JAK2 (siJAK2), reducing JAK2 protein expression by 75%. Insulin-dependent phosphorylation of IRS1/2 and Shc was not affected by siJAK2, but insulin-induced phosphorylation of the mitogen-activated protein kinases (MAPKs) extracellular signal-related kinase, p38, and Jun NH2-terminal kinase and their respective upstream kinases MKK1/2, MKK3/6, and MKK4/7 was significantly lowered when JAK2 was depleted, correlating with a significant drop in insulin-mediated cell proliferation. These effects were reproduced by the JAK2 inhibitor AG490. Conversely, insulin-stimulated Akt phosphorylation, glucose uptake, and GLUT4 translocation were not affected by siJAK2. Interestingly, in two insulin-resistant states, siJAK2 led to partial restoration of Akt phosphorylation and glucose uptake stimulation but not of the MAPK pathway. These results suggest that JAK2 may depress the Akt to glucose uptake signaling axis selectively in insulin-resistant states. Inhibition of JAK2 may be a useful strategy to relieve insulin resistance of metabolic outcomes.